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As a developing country Bang- 
ladesh is in desperate need of 
making up leeway scientifically 
anc technologically. It need hard- 
ly be said that in today’s world 
socio-economic viability rests 
essentially on the rate of progress 
In scientific resear . and achieve 
ment. And the disparity that now 
exists between the industrialised 
(developed) and undeveloped 
parts of the world is ore due to 
the persisting gap in the latter's 
technological progress. We may, 
In this context, note that however 
in the developing world the 
middle-income group of the na- 
tions (according tc a World Bank 
report) have been narrowing 
Gown the technological Iscuna 
and have registered over the years 
a relatively marked rise in na- 
tional growth. But the position of 
the low-income countries, such as 
Bangladesh, remains still one that 
calls for a positive bid to raise 
its scientific and technical grad- 
ing by all possible means of train- 
ing and research and by making 
optimum use of local human and 
other resources. 
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And while, generally speaking, 
our scientists and technologists 


cultural growth, their endesvour 
in the specialised and sophistica 


fed branches of modern science 
and technology is yet 0 de made 
productive on tha scale commen- 
surate with our needs in such 
vital sectors as power, etc. In 
such a background the repurted 
inauguration of a six-month tratin- 
ing course for the technicians to 
run the nuclear research sector 
at the Atomic Energy Research 
Establishment (AERE) at Savar 
marks a remarkable step forward 
in the right direction. 


We agree with the Chairman 
of the Institution that this is = 
event of historic significance Un- 


Goubtedly with this 

tnakes its entry into the modern 
world of science and egree 
tion in the true sense The facility 


has reportedly set up a training 
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ton. But an entirely different 
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Parts proposed 3 
‘resh safeguards agreement 
with the International Atomic 
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have been checked with the 
French themselves. It is cy 
rious that Mr Chevysston should 
have led New Delhi to believe 
that there would be no whnac 
ceptable condition. Rut it was 
up to the Indian side to satis 


fy itself f'om the technica! 
provisions instead cf reliving 
on a »breery non-technica! 
statement by the visiting 


Foreign Min'ster. The Indian 
Officials accompanving Mf» 
Gandhi to Washington had no 
technica! judge 
the full implications -f the ar 
rangement proposed bv the 
Americans: nor does it appear 
that there was anv expert e: 
aluation immediately after. 
wards The row is a 
“tale mate — thy ner t:atior 
with France e schedule: 
visit by a Trench delegation 
to New De to discuse the 
commercial terms and techni 
eal arrange oe nts for fuel sup 
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ponec. The substantive issues 
may be <dlecusse4? when Dr 
Homi Sethna meets French 
atomic) «(Officials during the 
IAEA annual conference in 
Vienna in about a fortnight, 
but the final outcome will de 
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cision in Faris. Even the 
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fuar.s without diserimuns 
Those who went in for on 
rapons oritinally canno’ ! 
the respons:hility of further pro 
tion, and it is only dy s 
mittns ta the rules of a univ: 
1 nuclear non -prolifesats 


sme (without x: 
f eves) by al] States that nro 
tiem)=—o canbe” effectivel: 
caig with 
T nical’ sifesusra 
int to prevemt. detect or ¢ r 
n. d'verstion of nucicar material 
17-235 or Pu-239) used in nu r 
ind power reactors from 
t e ace *ul uses to 
NT ion « nuc's ' . 
Ww c IAF 4 Stut AS 
er nezotintion, India thavins 
id the foundat:on of a shan 
nic etr programme), the 'y ceo 
aming nation from A-ia and 


Africa, gnd Bray"! from Lat 


America, were invited to the 
voraing level meeting «of 12 
dics tu discuSs the :AbA Si. 
Lule In fuct, ws earl, es 2 4, 
india Was reminding tlre toa 
(;eneral Assembly that ac ,c.oping 
nations should not be treated 45 
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Cis Of wWweitr” 1 reseru lt 
(.ear technology for peucelu 
uses. “The Uniteu Nations. siiou ud 


not directly oF indirectiv, find u- 
self in a situati mm Of assist.ng co 
lonial exploitation” 


At the level of the nevotiations 


of the JAEA, India referred to 
tre “inalienable” right of nations 
t» produce the fissionable 8 
ieria:s required for nuciear power 


programmes and asserted tat sce 
Ail accept only “a universa! 


safeguards s stem but net one 
“iImpo.ed onlv ona group of 
States, namely those receiving 
from the Avency. If. how 
ever, as wold be the case under 


the provisions of the draft Sia 
tute of the Agency. a large part 
of the world is subject to con 
trols and others free from them, 
we will stand on the brink of a 
era, sharply divid 
intoa atom! 


nie 
“have nots”, domi- 


nating the Agency. Sucna a divi- 
sion would tn itself, dy creating 
daunge:ous tensions, defeat toe 
very purpose of the safe-suarils, 
thetis, to build a secure and 
peaceful world”. 


According to India. the draft 
Statute of the Agency “gives the 
Accney power to interfere in 
toe economic life of States 
come to it for aid through the 


vhich 


control Over the fssionable ma- 
teria. required for their future 
e‘ectric power generation. It. 
therefore, constitutes a threat to 
their independence. which will! 
he greater in proportion to the 
extent that this atomic power 
seneration is developed through 
Agen;yv aid” 


Safeguards 


The Indian view was that the 
“ec aborate safeg iards provisions 
oj the diait Statute of the IAEA 
AcTe similiar 190 a situation in 
Anich “not the slightest leakage 
tukes place from the walls of a 
tank while ignoring the fact that 
the tank has no bottom” Accord- 
ing to India, “the present sate- 
guards will have their maximum 
cflect in the case of the techni- 
cally underdeveloped countries 
“which require external help in 
order to develop peaceful atomic 
power programmes and which 
are, ipso focto. Jeast in a position 
to make atomic weapons. Since 
piast of the countries of Asia, Af. 


r.ca and Latin America are 
in this position, the = present 
afecuards will give the Agency 


maximum powers of int rference 


in such area” 


Ilence India also raised the 
question of “safezquards against 
afeguards system” of the NPT 
and compared the NPT safe- 
cuards to maintaining “law and 
order in a society by placing al 
law amd:nag emituzens in cus. 
tody, while leaving its law-break- 
inc elements free to roam the 
streets” When the draft of the 
NPT was discussed at the E:sh- 
teen-Nation Disarmament Com- 


ENDC criticizing 
the draft. indicated their wil 


nppoert the Treaty, 
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ike vertica' nro iferation and 
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Thards nfavisinn (Article TT) 
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General Assembly Resolution 
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sup, ¥ll gIVEN uy UCVE.Upiug Ra 
tu sue Nuci@ur wWwoa-a’rou- 
lciulioh Negime CwNPKy au ygen- 
tids, ahd luv ae waa Gh parucu 
sai, 18 EviuUeNt irom the tact tat 
Vul vi 114 adacreuts (sigudtor- 
ica uuid these wily iulilied it), al 
iCdol dO die Gevcioping Nations. 


t.udls 
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brom we Brat avl Ke 
view Cuaterence vlwai uve, 
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lbs, tucy alsu Nignsugaled = Lite 
linkage vf vlher issucs, such «> 
au Cull lw YUusl Rive Lue.teas 
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Nuciear afecilais; a Pseuge ol ww 
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tion of a special international ie 
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Guarantees 


More concrete proposa.s appea 
feu in the jorm of liree Wreto 
COis. Under Protwcol 1, it was 
proposed that there shouid be a 
ten-year moraterium ou «i, oun 
desground tests as the aumber 
of wPT memoers reached § ivy, 
under Protocol ll, the super Pow 
ers should accept turther reduc- 
tions Of strategic delivery ays 
tems of the Viadivestok ceilings 
ot 2,400 and 1,300 respective. 
by at ieast 50 per cent as soon as 
the numoer of NPI membership 
rose to 100. An, under Protoco! 
Ili, they raised the question o: 
nuclear guarantees and no first! 
use of .nucicam weapons The 
NWS, on the other hand, concen. 
trated on technical :ssues and “re 
jected out of aanad all the propo 
Sals of the Group of 77.” 

The consensus at the first NPT. 
Review Conference was replaced 
by confrontation at the — second 
review Conference. This time, 
there was again an atiempt to re- 
vive the consensus, though un. 
a Instead, the pouti- 
¢a: vs. technical controversy bet 
ween the NNWS and the NWS 
was much louder,and unrestrain- 
ed. Apart from the specified criti- 
cism ot the clandestine prolifera. 
tion cases of Isracl and South | 
Africa, and of tie incresed anc 
virtually uncontrolled = strategic 
nuclear arms race, the Group of 
77, in their working paper, at- 
tacked the NWS for their failure | 
to make any progre<s in negotiat- 
ing nuclear disarmament unde: 
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developing nations Xo ait 


present nuclear non 
regime are the follow nc 
norms, rules, procedures a 
institutions, which consti tte 
present non- soggy no ret ime. 
are instruments of t olog 
domination. The socic ) p Kr ic 
and economic found ition of 
present world order is unjust tand 
likewise, the nuclear 


stat 


incoulid: yle 
world ordi: of today, based on 
, prescat non-pro tferation 
venue is discriminatory, exp’o 
tative and hierafchical trul 
reflecting the dichotomy of the 
inuclear haves and have nots 


en 


- , cr t nw 
. , . 
t < ‘ oer 
i . 4 : 
— ‘4 a? 
tid } 1 1S, ar 
. | 1 .  — 
e * ‘ 79 ther re 153 
I te <? ah T -.* i Sea. 
es and #9 e Soviet Union 
Te ; t (,roa . ne 44 ,” 
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retufy the SALT I! Agreement: 
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Developing nations do not see 
the possibility of anv widespread 
horizontal] proliferation (although 
exceptional cases may not be 
ruled out); guesses, exaggera- 
tions, speculations and conjec- 
tures are all that thev have been 
sceing in the last 35 years in 
the name of horizontal prolife- 


| Tation (except the two notorious 


cases of Israeli and South 
Africa). 
They resent. therefore. the im- 
putation often made that they 
might subvert the civilian 
nuclear technology for the clan- 
destine use of reactors as 
potential “bomb factories” by 
‘iverting the plutonium accumu- 
lated or using the enriched 
uranium f[uei. They believe that 
the policv of “locking up of 
technology” is to keep them ina 
perpetual technolozica! bondage, 
and that nuclear Legge basher is 
1 political proble Hence they 
are convinced th 2 it is a delibe- 
the Nuclear OPEC 
proliferation as 
technical issue. 
n order constantly to improvise 
their noliev of denial and control, 


rate nol: ~<* 
to explain 
hough it is a 


Energy Neecs 
Developing nations have been 
hurt by the energy policy af 


the nuclear OPEC of “ver-con- 
cumption and waste” of valuable 
fossi] en instead of sharing 
it more e and especially 
by their indifference to 
the 


rky 
ruital lv; 


callous 


energy reouire pei! of poor 
nati ons 


Developing rctions are 


fully aware of the more expen- 
sive nuclear economics but they 
regret that their integrated 
energy programme has been dis- 
torted to give the impression 
that nuclear energy is the ulti- 


|mate of their energy policy. A 
muciear non-proliferation regime 


whose norms and rules have very 
little to do with vertical prolli- 
feration is only a marginal non- 
proliferation regime. The NNWS 
always regarded as an imposi- 
tlon restrictions other than those 
provide under the IAEA Statute 
and NPT. 

Nevertheless, developing 
nations have alwavs been coope- 
rating with the NWS and 
nudging them towards the goal 
of 2 universal non-proliferation 

ezime instead of rejecting the 
jamatie one. A new or uni- 
| versal nuclear non-proliferation 
regime can be created partly by 
reforming the available institu- 
, tions and partly by revising the 
norms aad rules. But the process 
of consensus-building,- which 
alone con reconcile the energy 
| requirements of developing 
mations and _ the non-prolifera- 
tion goals of the NWS, is funda- 
rental to a universal non-proli- 
feration regime. 


First, the NNWS.__ especially 
the detractors of the present 
non-proliferation recime—those 
whose policies may be inter- 
preted as virtual non-participa- 
tion—have to be brought back 
to the fold. Fortunately, Arcen- 
tina, Brazil, India and Pakistan 
--unlike South Africa and Israc! 
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r 
eration regime Althou 
rt . . 
them is a party to the N 
. - 
Argentina and Braz! ve 


med tne Tlatclolea Treaty ar 
the [AEA Safecvards. India 


Pakistan have also acce"cted tne 
IAEA Safectuards, thouch nor 
totally. nadia. Argentina and 
Brazil are also narties to the 
Partial Te<t Ban Treat» (PTBT) 
Their declaratory policies ind:- 
te that they are cti!l clear! 
mitted non-prolifer: 
tTheret rejecting a mnuc.ear 
AC mn polics 


Arcentina and Brazil have 
ead in proving their 
ma fides bv concludine some 
nistore nuclear coonveration 
‘Teements tn 1960, which would 
et at rest all speculations about 
their going muclear and the 


Gabon 
Ac 6 


militvw of a nuclear arms 


a 
iss) 


race in Latin America. The rc 
cord of india and Pakistan 1s 
not exemnolary am this respect. 


India exploded a nuclear device 
in 1974 which she still describes 
as a peaceful nuclear implosion. 
However. there is no evidence 
yet to show that she has chang- 
cd her policy to that of a 
nuclear weapon Power. nor is 
there any proof of “nuclear 
weapons in the basements ' 
Pakistan has become a suspect 
nation ever since reports about 
on enrichment plant being cons. 
tructed at Kahtta, allegedly as 
a prelude to buiiding a nuclear 
‘ite 
India and Pakistan have. there- 
fure, a great responsibility, as 


; 
{ 


ica jing GCVCioping hations, 
v in tiie field of nucica: 
tecnno.ogy, not to act in 4 
manner contrary to the trend 


ae 


set by Argentina and Braz! in 
1989. Developing nations hai 
nothing to lose xcept thet 
nucicar serfdom and eversthing 
to gain by extensive nucleor 
sharing among them in three 
eparate regions--Latia America. 
Af:ica and Asta 

At the bilateral] level, alreadv 
teveral agreements of nucleor 
cooperation exist since 1962 
amone developin: nations The<e 


cover a wide france of t 
as nuclear ohvsics, nucle 


hemistry. uranium prospectin 


SsuD) 


production and processing, manu 
facture of nuclear fuel elements 
and exchange of information 
A experience in the manicte 
ment of large projects like 
nucle r reactor construction At 
the multilateral level. Latin 


America has given the lead 
miucicar cooperation te the Third 
World 


Thus. develoning nations have 
ready been initiated into. and 
volved m, the pr Ss Of COOpe- 

* and these t dinz blocks 
e th most encctiracine sens 
c further cooperation. Nuclear 


cooperation in particulor implies 
that it 1s capable of eliminating 
perennial causes of sub- 
regional, regional and mutual 
rivalries and thereby undermin- 
ing the very rationale of a 
nucles? wearen srotramme. 


the 


So Idle Tal 


This tg not mere idic talk. 
After the signing of the historic 
Nuclear Cooperation Accords 
between Arcentina and Brazil on 
May 17, 1980, the Presidents of 
boll, countries proudly declared 
that the agreements would 
“refute the mvth of a nuclear 
arms race between us” Con 
renting on the agreements. 
Castro Madero, Argentina's 
nuciear wizard, observed that 
they “would put an end to argu- 
ments used by industria] nations 


to deny technical assistance to 
countries like Afgentina and 
Brazil because these countries 


umadine we are embarked on a 
nuclear arms race and that our 
rivalry endangered world peace” 


Neither in Asia nor in Africa 
is there anvthing equivalent to 
Latin American nuclear coope- 


ration except bilateral = aree- 
ments. But they can replicate 
Latin American moce!s to suit 


their pafticulsr nuclear pro- 
erammes What is urzently need- 
ed now is an institutional frame- 
work of nuclear cooperation 
embracing [T.atin America. Asia 
and Africa. This is all the more 
necessary becauce handiul 
of States versatile in civilian 


the 


muclear technology are at pre- 
sent confined to Asia and Latin 
America. If one Imitates the 
West European example of 


EURATOM, developing nations 
can inst tutionalize their nuclear 
cooperation by designating it as 
the Thirg World Atomic Com- 
munity. 

Using this community as the 
nucleus, developing nations can 
prepare a ten or fifleen-vear 
orciile of nuclear cooperation— 
both ecientific and commercial— 
covering the whole gamut of a 


peacefu: nuclear procramme., 
vhich would perhaps lay the 
foundation of nuclear self-reu 
ne? in several critical areas 
where the required technology 
and eSsistance af cenied to 


* : ee 
Pre'icated on the colung of 
Third World rescources—econe- 


m:c, technical, scientific and 


——— 
What should be 


deternining the framework of 
Third Worlg nuclear cvopera- 
tion? The Third World exists 
geographically ir three diffe- 


the factors 


rent continents, unlike West 
European nations, all of which 
belong to one continent. The 


West European countrics are well 
advanced industrially, scientilic 
ally and technologically. Deve 
loving nations are stil] coping 
with their backwardness. 
Whatever psycholoctical and 
political barriers existed among 
the West European States dis 
appeared after World War Ul 
Developing nations. however, 
have beer faced with almost 


insurmountable psvcholozgica! 
barriers and traditional and 
historical rivalries, end have 


often engaced In fratricidal wars 
due to cultural. religious, lin 
guistic and ethnic diversities , 
Yet. one can define a certain 
degree of community  f .aterest 
among them because of sume 
shared experiences such as their! 





struggie against colonialism. 
their grinding poverty, their 
urge for modernization and 


rapid economic develonment and | 
their continuing strucele for a! 
rew international economic | 
order 


United Stand 


Developing mations have in 
the past displayed remarkable 
resilience in their united stand 
when faced with economic and 
technological domination ove: 


them bv the developed coun 
tries The Group of 77, the 
tINCTAD conferences, the Norto- 
South negotiations, the non 


aligned conferences, the Souts 
South dialogue, their eccnomic 
and technical cooperation and 
their. solidarity against racism. 
colonialism and Zionism, ere all 
manifestations of their ability 
to unite. Therefore, it Is incon. 


ceivable that they cannot co 
operate against atomie coe 
nialism. 

It is essential that India and 
Pakistan should not. reverse 
their nuclear policy at this 
critical juncture and become §& 


short-sizhied as to jeopardize 
the common cause of the Third 
World adainst tomic colon 
alism. All the frontline nuclear 
Powers of the Third World have 
a long history of actively cham 
the cause of nuclear 


pionin 
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‘ » Case a discrim nations 
a privileces will 
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ire OF horizontal nroliferation 

’ progress towards a just and 
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fron retime will be ce led 
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pect ! ‘ é ent of! 
é terruptecdc “¢evelopment of the 
‘ ’ : ; t+ ete . 
ci } c rocus increasSingiv greater 


sSsment i t : iT) it to é nd 
t r projected and planned objectives. 
rea tically exploitable ftorms represent 
ittional « omic vstem. hese resources 


—_ : a os _ 
( O sa2 uc ve opment. 


j cad n enerev-intensive production, 
- ti nerev is considerably higher 


t i , mite mventional sources of energy (coal, 
tur lis ind at their production is 
r widespread eitorts ire 
mtionail Kind l energy as 


; C4 . en ted y biologi r cesses, 


1 . t v vO! ré ] me instances. 
t KR, we cannot 
: t ¢t t iZ t mM } tent in our 


resources. 


ra it ‘ t -_ . r State s balance of enerey, until 
“ ising ft n] | imports of crude oil and natural gas, 
ed t ve licht increase in imports would be 
for the future. t he venth 5-Year Plan, conventional sources 
in ro » will increase by about five percent, 
u iccording t ri istic r tions, in the Eighth 5-Year Plan this 


increment will be t most .3 percent annually, i.e., 1.5 percent for the 
eri ; uc t ri ‘nereases, even this slight increment 
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everything mentioned above, Our Only chance [Or lM itur 3 


on exploiting energy from nuclear sources and in this 
»7 
. 


ne entire increase in the <« nsumption of € 


ipproximate increases in the sources of eiectric power 


for the Seventh and Eight »~Year Plans (see Table 1). 


1980 1985 Increment 1990 
m power plants 64.0 63.9 - 0.1] 99.8 
* lectric piants we | 4.9 - 0.5 8.0 
lear power plants +20 16.0 412.0 43.) 
2.8 tea + se & ».! 
1 r -€s 75.2 89.0 +) 1.8 106.0 


tive should be achieved in accordance with the concept 


t of nuclear power, approved by our government in 1976, 


way 


ectric power. The 
Aare 


- 4.] 
+ 3.1] 
+17.1 
+ UY 
for the 
on the 


he construction of nuclear power plants equipped with VVER 440 
000 reactors. According to this concept, about /,250 megawatts 


ed capacity should be gained before the end of the Eighth 
capital 
lants with 


result of actual achievements in the implementation of 
° that volume, 5,280 mw will be generated in power 


? 


ctors and 2,000 mw in power plants with 1,000-mw reactors. 


nN ive Nn) ies set investment limits and allocated consider abl. 
issets to implement this concept. In the Seventh 5-Year Plan 
m projects with budgeted costs of Kc 95 billion will be launched 


nch of power engineering, representing almost 50 percent ol 


investment to be initiated during this 5-year period. 


dget helps finance construction projects for nuclear 


lies amounting to 80 percent of the costs in chapters 


engine: 


LI-VIII. 


esources created by the Ministry of Fuels and Power will incr 
ion to the increase in wholesale prices of power engineering 
is Of 1 January 1981 and to further adjustments of those pric« 


9-year plan, and their share in these construction project 
d. According to preliminary quantifications, however, 


t 


even 


ments to the state budget pursuan to the new method, the state 


t continue to subsidize the construction of nuclear engineerin; 


7 r . : 
hus, the center will ontinue to exert its influence s is 





5~) ca;T 


will 
with 





u j rozvects D 


. . 
eiectl O @et uildir site, 
ret T ther tactors, such as 
. - . : ’ 
‘ r < j eliatic ti re schedule of 
> 7 7 ; 
. r . « ; et . . t { cc i i¢ ). 
‘ . > 77 - S ee = 7 >» Dewees m7 . . 
>. ‘ ipa { Ti vi ie@at ,ower?r iants 
. i t ‘ ro “ Ca icit 9G Sts , Budget costs 
, 7 , * 
(mw) ipter I-XI per kilowatt 
(Kes mii.) (Kes) 
5 , ~ ~ j 
° %.U o,1 ft 7,418 


’ = | . a f ) 
. i. /,ouvU.U 10,2! | 
) . Oo” 
9 0.Cc 9 O VJ 14,042 
> 7 + . *% , ; a 
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lons. ise no coal-fueled power plants 
ein i] it present in our country. 
’ estment t il-fueled power plants 
77, were 
it vas ascertained that 
it in V-l, the first 
; ipproximetely 20-25 percent higher 
wever, this increase is offset by 


ranst tation, minimum exhaustion 
yt t major technical and 
: cost of it limination 
rat io ot pp r in tnese 


ve ent « ts of Czech ovak nuclear power 

wet iit y Wester: ompanies** (for 

nm mci Ce ray will build in Egypt two 
\O-mw capacit ta st of S2 billion; Asea-Atom 
power plant of 600-mw capacity 

.S. enterpreneurs built a power 

). t inia at st of »5O million), it is 
tt t t f Czechoslovak nuclear power plants 


t ; «2 evelopment of Specitic Investment Costs 
lear Power Plants in a Long-Term Perspective. 


er news reports. 











etticiency of funds invested in the construction of nuclear power plants 
it resent, when the overwhe lming majority are in various stages of 
struction, is affected to a major extent by the maintenance of schedules 


tipulated in the timetable for investments and planning as well as in the 
construction proper, which thus far has been much plagued by problems in 


supplicr-consumer relations reflecting special interests of the participating 
rezanizations and requiring resolution by arbitration. This also prolonged 
the schedules for construction, according to current estimates, for about 


10-12 months in individual power plants. 


the V-l power plant in Jaslovske Bohunice is now generating electric power 
from nuclear sources ina trial run. In 1979 the first unit in this 

power plant generated 2,145 [megawatt hours], i.e., 3.2 percent of all 
electric power produced in the CSSR; in 1980, two units (the second unit 
having begun operation in May 1980) generated 4,522 mwh, in other words, the 
share in the total production rose to 6.2 percent. It is estimated that 

in 1950 production increased by about another 11 percent. 


According to summary accounts for 1979, the cost per 1 mwh from production 
was Kes 154.50 and in 1980 Kcs 144.30; projected costs of production were 
ipproximately Kcs 200/mwh depending on the season of use. These costs are 
comparable to the costs at steam and hydroelectric power plants, which 

were Kes 200.40 and 140.60, respectively, per mwh delivered in 1980. At 
present, their level has been favorably affected mainly by better utilization 
of tuels due to above-plan production and reduced costs for repairs and 
maintenance. In the future, we must expect that the costs of electric 

power from nuclear sources will be influenced by the anticipated increase 

in the prices of fuel elements in accordance with world trends as well as 

by higher depreciations in conjunction with rising budget costs of the 

power plants under construction. At the same time, the cost of measures 
related to radiation protection and storage of radioactive waste will become 





4 . 
evicent. 


\ particuiar problem for nuclear power plants is their fuel (uranium 
elcments stored in containers)--its transport, storage, use and, after 
combustion, safe disposal. The specifics of its consumption (one third of 
the elements in the reactor are replaced every year) also call for 
ippropriate approaches to the treatment of its supplies. Up to the end of 


179, nuclear fuel was financed by credits for future costs with 2-year 
rreciation. In the Seventh 5-Year Plan, nuclear fuel is included in the 
‘roup of regulated supplies and financed by allotments of credits and 


revolving funds. [¢ is depreciated according to norms of consumption. 


fhe inclusion of nuclear fuel in the yroup of centrally controlled prices 
miy cancel the impact of the estimated price increase on the development 
of supplies, but it is nevertheless presumed that supplies of fuel elements 
will increase almost three times in constant prices during the Seventh 
5-Year Plan. However, total consumption of nuclear fuel during this 

period and the volume of its imports demand further specification in 
conjunction with the start of operations of individual capacities, and the 
pertinent international agreements must be amended accordingly. 
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IC ical wer r ineer ins 
tructi the first Czechoslovak nuclear power 
} . w é >i equipment, including the reaction, 
- ©, CUfe < aT) sildi: it whl ri duction 
juipment r iclear power plants. the construction 
j f the 197 bilateral Czechoslovak-Soviet agreement 
ialization irs production, whic! Spec -ified the Scope 
tic ind deliveries of equiptma for VVER 440 reactors 
. expanded in 1976 b: ontract specifying 
\ wachirne ineeri industry in the 
‘ i] it. 
imit for this construction was «tt in 1973 at Kcs 
j 175 to Kes 7.2 billion, with the proviso that this 
the a ifacutre of the equipment for VVER 440 
» wY illior 2] charges a“ ct ior imports 
rom the nonsocialist states during the Sixth 
e set r the FM} Federal Ministry of Metallurgy and 
juncl 1974 an extensive construction program 
ts wit ylanned budget costs of Kes 5,532,000,000 


‘or 


was completed 


~ JUV was 


ind 


pe gan 


construction work). The 
test 


he overwhelming 


runs before the 


specificatior technical programs, the change 
tor, demands r greater safety and more items in 
tensive production of certain types of equipment 
timates. This called, among other things, for 
t it. nerertore, of the is of the opinion 
lecided to raise the dvet costs of the most 
roject i ir clear program=--the reactor room in 
AcS </VU mi.iion. b the same token, other construc- 
m the iclear program for initiation in 1980 at a 
iljion were r he 
‘ ilrea j ie the re of the multilateral 
f the CEMA states on cooperation and specialization 
equipment r nuclear power plants in the period 
r specified the terms and volume of Czechoslovak 
i to ti iwreement during said period and 
tj i] it 2,000 mw vear, including the 
», would be achieved by Czechoslovak macine 
t yea f 1985. However, additional investments 
nufacture additional VVER 1000 reactors and to 
roduction of two modules annually after that, the 
the VVER 440 are about 50 percent higher, because the 
terial nd technological standards are 
the requirements for operational controls. This 


l/ 











is a raised the demands on labor in individua"’ components about 1.5 to 
1.5 times. 


pital investment planned for the Sixth 5-Year Plan has been fulfilled 
ind overfulfilled by all VHJ [economic production unit]. However, one of 
tne vital preconditicns for an orderly start of production of the equipmert 
or nuclear power engineering--a prompt start of operations in these new 
facilities--could not be met. This concerns mainl: the construction of the 
reactor room and buildings for control drive of fuel elements in the Skoda 
vndicate, whose completion has been delayed for more than a year. 
Moreover, the delay in the start of operations in the facilities is one 
t the reasons why in the period 1981-1984 Czechoslovak deliveries of 
reactors lagged .7 to 1.7 behind the multilateral CEMA agreement reactor 
delivery goals. Nevertheless, this shortfall has been essentially offset 


the shift in the construction of power plants in our country as well as in 


other CEMA states. 


in assessing capital investment for the nuclear program in general, it may 
be noted that during the 1974-1980 period, the production base of nuclear 
power engineering in the CSSR has been fundamentally built up, although 
luring its building we had to overcome many difficulties stemming from 
‘radual specification and from the overall requirements of its production. 


Production and Sales of Nuclear Power Engineering Equipment 


The FMHTS launched the manufacture of components for nuclear power plants 
in a total of 16 enterprises of the VHJ Skoda in rYlzen, in the Iron Works 
of Vitkovice and in Sigma in Olomouc as follows: 


koca in Plzen--modules of reactor equipment (39 nodes), steam turbines, 
enerators, Separators, equipment for condensation and regeneration; 


Vitkovice--steam generators, volum: compensators, reactor shield (10 nodes) 
ir the Skoda syndicate delivered in the form of commercial goods; 


-igma--the primary pipeline, special pumps, special fittings and valves. 


The gauging, safety and control electronic equipment is manufactured by 
the Machinery and Automation Plants VHJ in Prague and by enterprises of 
L tie lesla syvnd ix ate. 


The equipment manufactured by the syndicates of Skoda in Plzen and of 
Vitkovice, which represents in its volume and significance the crucial 

part of the production of nuclear power equipment in the CSSR, constitutes 
independent production sector 488--equipment for nuclear power plants, 
classified during the Sixth 5-Year Plan as machine engineering development 
program A 22. However, this branch failed to fulfill its projected task 

in the production of goods during the Sixth 5-Year Plan and its total 
production amounted to about 69 percent of the planned volume. Its 
production was underfulfilled because from the beginning the planning and 
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ipmemt will be completed. The study proceeded from the premise that 
rins ¢ period 60 units of steam generators, 16 units of compensators 
| 1% recctors modules, including safety systems, will be manufactured 
ind deliwe red. 


ording to projections, in 1978-1986 the municipal enterprise in Vitkovice 
will have a share of material and other costs in the production of goods, 
without depreciation, in the range of Kcs 0.787 to 0.8216. This fact is 
letermined by the production selection, i.e., the ratio of the number of 
team gemerators, compensators and safety nodes manufact.:red in individual 
rs, and by the effect of reduction in fixed costs. The overriding 
fact is that the high-cost requirement is withi: the range of current 
‘sts required for the whole enterprise and will not affect it adversely 
even in the future. 


\ slightly more complicated situation concerns the impact of the production 

of reactors on the economy of the Skoda municipal enterprise. Since the 
urrent wholesale price of the reactor is Kes 422.4 million and since it 

is presumed that a total of 19 modules will be manufactured, the chronological 
wries of the development of material costs in 1978-1986 follows a descending 
curve in relation to the manufacture of goods. 


his development is again determined by production selection, i.e., the 
umber and standard of modules in the process of production in individual 
vears, by the chronological differentiation of costs and by savings of 

fixed costs, In 1980, costs rose to some extent due to higher operational 
costs in the new reactor room (3,000 percent for wages) compared with the 
turbine room (1,541 percent), from which the production had been transferred 
that year. Costs will increase in 1985-1986 because of the production 
selection, since the production of VVER 440 reactors will be almost completed 
ind its volume will be low. 


However, the cost of nuclear production in the Skoda municipal enterprise 
i lisadvontageous in relation to the cost of the entire VHJ vecause 

iterial costs per koruna of output in sector 488 were up Kcs .1/744 in 1980 
ind Kes .1215 in 1984; total costs were up Kcs .1760 in 1980 and Kcs .0251 


in 1984, 


im the other hand, the production of the nuclear program is favorably 
reflected in higher labor productivity and returns on capital assets. In 
1980-1984, labor productivity in gross individual production is on the 

iverage 2.5 times above the average for the entire VHJ and labor productivity 
2.) times above value added. Returns on capital assets (ratio of the 
production of goods/capital assets) in 1780 were lower in the production 
of the nuclear program than in the entire VHJ (nuclear program .5844, 
Vi .7775), but beeinning in 1984, this share in the nuclear program 
will rise to .977 and thus will exceed the share for the entire VHJ, where 

it will amount to .8033. 


For 1980-1984 the indicator of profitability of production assets (ratio of 
profits to capital assets plus supplies) displays an ascending curve from 
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~le eriod within the CEMA framework and with the Socialist Federative: 
oslavia, which were concluded in June 1979. 


itia siderations of the volume and terms of the deliveries of modules 
for the reactor equipment for the CSSK and for export, which projected 
the manufacture of 19 VVER 4450 modules in the CSSR prior to 1986 (9 of them 
for export) and the manufacture of 11 VVER 1000 modules before 1990 (6 of 
them for export), recently have been further specified in accord with the 
ress of the construction and the needs of the interested states. In the 
x, sector 488 produced goods worth Kcs 2,743,000,000 before the end of 
l¥s0 and the value of goods exported wn the basis of the CSSR-USSR 
izreement amounted to Kes 833 million in wholesale prices or Kcs 1,128,000,000 
prices including all charges. Sc far, exports have been very lucrative, 
evidenced by the data concerning the differentizl] indicator (DI), 
replacement value if Rl and the per kg price (see lable 4). 


> 


Category 1976 1977-1978 = :1979 1980 
Differential indicator (in percent) 127.36 106.62 160.05 155.69 $1.23 
Replacement value of Rl 10.2 14.06 10.66 10.63 18.35 

Per ke price, all charges paid 84.00 81.00 65.61 75.80 139.48 ; 


[he export of the first reactor to the Hurgarian Peopl's Republic in 1980 
resulted in a lower differential indicator and replacement valve, but in 


t'e delivertes of five additional reactors this drop will be balanced by 
igher foreign prices, and beginning with the sixth module, the export cf 
reactors will be almost as effective as the expert of other equipment. 


or ke price of the exported equipment for nuclear power engineering is 


level of our top leather-processing and shoemaking equipment and 
nsideraoly more effective, for instance, than exports of our passenger 
itomob il. ind trucks or our construction and road-building machinery. 
\ multilateral axvreement between the CEMA states stipulated the volume and 
terr r mutual deliveries of the VVER 440 reactors. This agreement 
involve pproximately 86 percent of the equipment needed for the 
struction of a whole power plant. The remaining 14 percent of the 


equipment (about RO millioa), which is not included in the agreement, must 
be either imported on the basis of a bilateral agreement with the USSR 

f inufactured in the CSS%. Moreover, each module calls for imports from 
capitalist states valued at about Kcs 10 million. 


Ihe agreement set firm prices of 20 basic types of equipment, which cover 
ome 7/0 percent of the price of equipment for nuclear power plants. This 
price-setting facilitated relatively accurate estimates of the economic 
efficiency of our exports and of the total export-import balance and thus 
the determination of its impact on our domestic economy. 








The prices of other types of equipment will be negotiated on a bilateral 
basis according to current practice in contractual pricing. So far, 
preliminary calculations indicate that during the Seventh 5-Year Plan, the 
total positive Czechoslovak balance of exports and imports of equipment for 
nuclear power cnzineering in relation to other partners in the agreement wil] 
total about Kes 2 billion and that exports of this equipment will be 


erftfective. 


in view of the achievements in the development of nuciear power over the 
recent years and of the Czechoslovak economic potential in the future 
exploitation of energy generated from nuclear sources, it is obvious that at 
the beginning of the Fifth 5-Year Plan our party and state leadership made 

the right decision on the development of nuclear power engineering and 

the production of equipment for it in our country and tiat it set Czechoslovak 
power enyineering on the right course. The following facts confirm this as 

a worldwide trend that is far from completed with the current standard 

and method of control and exploitation of nuclear energy. 


According to data furnished by the International Atomic Energy Agency*, 

21 reactors with total capacity of 16,000 mw were launched in the world in 
1980 alone, and thus the total number of reactors in 22 countries increased 
to 247 with a total capacity of 146,000 mw. At present some 220 additional 
reactors with 200,000 mw capacity are under construction in 30 countries. 


Ihe share of electric power from nuclear sources in the total consumption 
of individual countries is now on the average in the 5- to 15-percent 
range, it is is expected to increase to 35-50 percent over the next decade. 


At present, the USSR and other states have already developed the so-called 
fast breeder reactors, which are now in trial run; they make it possible 
to utilize far more (up to 70 times) nuclear fuel and are expected to begin 
regular operation in about 1985. The fact cannot be overlooked that the 
potential of nuclear power engineering is increasingly used to generate 
thermal energy in thermonuclear plants already in operation or under 


construction, primarily in the USSR and in France. 


these facts prove that there are ample opportunities open for the exploitation 
{ nucleir power, which reaffirms the vital axiom that the CSSR is not lagging 
behind in this area and that--albeit with great effori--the processes of 
producing nuclear power equipment and industrial use of nuclear power for 
peaceful purposes have been successfully mastered in our country with the 

aid of the USSR and in cooperation with other CEMA states. Thus, essential 
preconditions for a further balanced development of the Czechoslovak economy 
ind society are being created at the same time. 


9004 
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itional Atomic Energy Agency-1980 Bulletin, Vienna, 1980. 
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THE gnm state of the 
world wranivum market is 
fully murrored im the an- 
nual statements of Mr 


Dammy Wat -—— chair- 
man of aitnony and Bly- 
voorunzicht — which 


were released yesterday 

Blyvoor wil probably 
Stop uranium production 
and Harmony faces some 
“rationalisenon™ Mr 
Wart sad that unless Bly- 
voor was able to enter 
supply contracts ui “sub 
Stantiailly higher” than 
current market prices, the 
mime would cease produc- 
fon of uramum oxide 
around November, 19%4, 
at which stage the pro- 
cessed uranium stockpile 
would be adequate to 
mect Oulstancing con- 
tracts 

Last year uranium spot 
Price: continued to de- 
cline and there was a con- 
siderable surplus stock- 
pile of uranium over- 
nging the market 

Much of the susplus 
matenal was under the 
control of utility . 
ies in the US which found 
the cost of carrying them 
to be intolerable at cur- 
rent high interest rates. 

Mr Wart said ijiqui- 


production ior meay US 
mines had been one of the 


maim factors in the con- 
tinved sofieaing of the 
rmasrket. 


in his Harmony report, 
he says the fall wm the va- 
we of the rand against the 
doliar had largely offest 
ihe drop in US dolla 
pnces and significantly 
improved Harmony’s ura- 
nium revenue im rand 
terms. 

With the mix of iong 
and shori-term sales con- 
tracts — and at the cur- 
rent rand/dollar exchange 
rate — Harmony expects 
© continue to receive 
profits from its uranmum 
operation ihis year 

in tac longer term, in- 
creased’ contract prnces 
would be necessary to en- 
sure profits at current 
production levels “Fail- 
some form of rationalse- 
tion of uranium produc- 
tion to reduce operating 
costs may be necessary © 

Mr Wart says Har- 
mony'’s gold production 
for the current year 
should be about the same 
and uranium production 
should remain fairly con- 
stant “but significant 
changes could be dictated 
thereafter by market con- 
duons. 

An intenm dividend of 
RSc was declared early 
this month. Mr Watt says 





that assuming the gold 
prce received will be 
around R15 000 a kg — 
equivalent to about $405 
at the currentrand/dollas 
exchange rate — for the 
half year to March 31, 
thet uranium sales will 


A total of, say, ‘180c 
would compare with the 
previous 210c payout. 

Capex, which last year 
totalled RS0,S-million. is 
projected for the current 
year at only R29-miliion. 
Mr Wott sand ot had been 
dended, because of the 
uncertainty over the gold 
once likely to be receiv- 
ed. to lumut capex wher- 
ever possible 

Tous expenditure on 











biwy 


wr Moi 


Sto 


of the Mermesprux urami- 
um Piatt, Operavons at 
the mune had now stabi- 
used «i the full productive 
capadibty of the various 


The suming plan did 
mot af this siage mvoive 
any mcTeasec extraction 
from hugh grade areas and 
therefore any further ium- 
provements im gold oui- 
put m the near future 
would be exclusively de- 
peacent on the introduc- 


on of programmes to im- 
prove efimency of mining 


and recovery operanons 


Last vear 7,66cullhon 
tons of ore were treated 
(7,67-million tons), while 
grade was 4.1 gt (4,12 
ge), resulting mm gold pro- 
ducnon of 31 396 kg — 
down by 232 kg. 

The quantity of siume 
weated for uranium was. 
at 6 687 O80 tons. down 
106 OOO 


BLYVOOR is likely to 
Cease production of uran:- 
um by November 1984 
unless it s able to sign 
supply contracts at prices 
‘ substantially better” 
than current market 
prices. 

This is one of the 
shocks for sharrhoiders 

by chaurman 
Dammy Watt in his an 
nual report 

Mr Watt said that last 
vear Spot uranhium prices 
continued to decline and 
there were still no clear 
signs of any revival in the 
ordering of new nuclear 
power plant» 

It therefore appeared 
that there was littie pro- 
‘neat of any matenal um 
Movement in Market Con 
ditons m the short fo 
medium tern. 

Blyvoor was in the for. 
tunate postion of having 
concluded wistactory 
contracts for the bulk of 
the uramium to be produc 
ed over the ocxt few 
vears. 

But without a big rise in 
pnees, production would 
stop in 1984 when the 
processed uranium stock- 
pile contained sufficient 
material to fulfill ali out- 
viardling contracts 

Last year Blyvoor pro 
duced 293 tons of uran 
um onde — down 29 toms 


on the previous penod — 
and profits trom uranium 
operations was R7.1-mi- 
bon compared with 
R12,4-milhon. 

The decrease im uram- 
um cafmngs was due to 
ritang costs, a falling rev- 
enue and slightly lower 
Saics 

The latter followed re- 
vised delivery schedules 
speaied Dy customers, 
which resulted i an ip- 
crease of Ri-millon m 
the valve of processed 
uranium on hand. 

Biyvoor's total working 
profit fast year was 
K134_>-mlhon (R17S- 
mullion) 

This decrease was com- 
posed of a fall in working 
revenue of R18,9-muiihon, 
a Tue wh total expenditure 
~ R16,1-culhon and a fail 
im uramwum profits of 
RS >-muiihbon 

Capex at R16,7-muillion 
was slightly less than fore- 
cast and the projection 
for the current June WO 
year 1s R1S-million The 
major part of this will be 
spent on underground de- 
velopment, installations 


anc on mining equip- 
ment 


Moncy will also be 
spent on investigating the 
muning potential of other 
reef horizons within the 
company's lease area 


was paid for the June 3, 
19R? year 


For the current year, 
Mr Watt expects a moder- 
ate fall in the gold yield as 


the tempo of operations 
declines in the West Drie- 


fontein (bute area. 

This drop mm grade will 
not be countered by in- 
creasing the tonnage 
treateo as the mull is 
already runtung at virtual- 
ly full capacity and there- 
fore gold production will 
drop marginally. 


Assuming that the in- 
crease m costs m the next 
“x months can be limited 
to a rate not exceeding 15 
percent on an annualised 
basis, an the gold price 
received for the period is 
of the order of R15 000 a 
kg. Mr Watt says it is 
possible that the interim 
dividend declared in De- 
cember could be slightly 
reore than the 70c final 
divdend declared im 
June 








SOUTH AFRICA 


INCREASED URANIUM SALES EXPECTED 

Johannesburg SUNDAY TIMES-BUSINESS TIMES in English 5 Se» 82 p 3 
[Article by Neil Behrmann: "SA is in Line for More Sales of Uranium"] 
[Text } 


LARGE stockpiles overhanging the about because of the deep looks like a jagged line of 


market have pushed the free-mar- international economic a cliff.” . 

: : Slump. Mr Vaughan reckons that 
ket cash uranium price downto a —Exectricity demand has de- supplies are currently 
five-year low of $17 a Ib. clined and utilities have running at 110-million ib a 

But production cuts, ially in the found it difficult to raise year, about double con- 


United States, mean that South Afri- finance and hold uranium 
can will be getting a much stocks while interest rates 


remain ‘ 
larger share of the market in coming tear ant cee tie situa- 
ouktued tion, the weakening oi! 
producer and consumer dele- market has reduced con- 
gates at the seventh annual sympo- 


cern over further energy 
sium of the Uranium Institute res, 
that the price had So it been much more 


stocks continue to rise. 
“Eventually the market will 

core into line because 

production is falling and 


consumption ts increasing. 


prices up 

from $6.50 a ib in 1873 to a 

of $43 a ib in 1978 

exploration and 
production. 

“These production increases, 

combined with radically 


duced an i lance be 
tween supply and 
demand,” said Jim Bonny 
vice-president of market 
ing at the Saskatchewan 
Mining Development Cor- 
poratior in Canada 

The Uraaium Institute sup- 
ply a. 1 demand commit 
tee forecasts a further re 
duction in nuclear. 
generating capacity. and 
consequently lower uran 
um requirements up to 
1990 

Cancellations of nuclear re 
actors have mainly come 


difficult to convince the 
public that nuclear power 
iS @ safe. reliable and eco- 
nomical energy source. 

Although US have 
cut output severely. the 
Urameum Institute con- 
cludes that sufficient pro- 
duction capacity will be 
available to supply exist- 
ing reactor programmes 
at least until 1985 

By 1995 demand will outstrip 
present mine capacity, but 
there are more than suffi- 
cient potential supplies to 
satisfy future corsump 
thon 

Even so. the price must even 
tueiuy rise to encourage 
mining groups to invest 
money in uranium 


James V vice- : 
dent of Nuexco, an - 
nationa! vuranium- 


but it will take several 
years.” 

The market has been so bad 
that utilities, especially 
Genera! Public Utility — 


owner of the faulty 
Mile Island reactor — has 











SouwtS Alrican mines 


tha’ 

are selling ‘hew uranium 
for a $3) 

Yet the falling free-market 
price does have an infla- 


contracts at prices whic> 
are way in ¢xcess of free- 
market leveis. 

Nuezco estimates thal the 
US, presently the largest 

, will reduce out 

put from 33,.?-million Ib 
last year to aboy! 28-mi!- 
lion tb this in 

Next year US production 
could decline to just over 
21-miillion Ib 

This is good news for South 
Africa, because its rela. 
tive share of the worid 
market will increase 
markedly 

Nuexco forecasts that Seuth 
Africa's production wil! 
ruse from 165-million |b 
this year to 17,6-million |b 
in 1983. 

Canada, only slightly ahead 
of South Africa, is the sec- 


ond-largest precncer after 
the United States 
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